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Process for Improvement of Finished Surface Integrity of Fiber Reinforced Aluminum 
Rikio HIKIJI， Hisashi HIGASHIKA W AUCHI， Yoshihiro KA W ANO 
and Minoru ARAI 
FRM (Fiber Reinforced Metal) is generally used for high integrity parts， such as the engines of automobiles and air 
crafts. Therefore， itis very important to improve the surface finishing. The purpose of this study is to find out a way to 
obtain the integrity of the finished surface in machining long fiber reinforced aluminum alloy. First of al， orthogonal 
cutting and finish turning on FRM were performed， and then the mechanism of the generation of the finished surface was 
investigated experimentally. As a result， the following conclusions were clarified: (1) FRM issmaller than FRP on surface 
roughness. (2) The surface integrity is good under critical undeformed chip thickness. (3) The surface can be improved by 
finish turning when a tool is fed perpendicularly to the fiber direction. (4) The faultless surface can never be got by cutting 
technology when a tool is fed in parallel to the fiber direction. Furthermore， itwas found that the perfect surface integrity 
can be got by lapping with diamond film even in parallel to the fibers. 































Table 1 Work materials 
Composile 
Fiber 
Diameter Volume Matrix Ten山[
material of fiber raho material strength* 
CFRM C 6'1 m 70% AC4C 50MPa 
SFRM SiC lス 40 AI050 65 
CFRP C 6 60 Epoxy 38 
*σ T : perpendicular to fiber 
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(a) Orthogonal cutting 
Fig.l 
Table 2 Standard cutting conditions 
Cutting Orthogonal Finish tuming 
conditions cuttmg 
Cutting speed V 0.17m/s 1.67m/s 
Depth of cut a 0.05mm 
Feed rate f 0.25mm/rev 
Tool material KIO K I 0， Diamond 
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Influence of fiber angle on finished 
surface roughness (h = 20μm) 
Fig.2 
Tool 















Finished surface in orthogonal cutting 
(CFRM， h = 20μm) 
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Fig. 5 The befaviour of fiber under finished surface 











































Fig. 6 Profiles of finished surface roughness in perpen-
dicul，!r direction to fibers in finish turning 
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(c) Parallel， Carbide 
(d) Parallel， Diamond 
(b) Pe叩endicular，Diamond 
Fig. 7 Finished surface in finish tuming 
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Table 3 Transition of surface integrity in various 
grain size of lapping films 
Grain size Surface integrity 
Finish turning With groove 
↓ 
#800 With aluminum 
↓ 
#1500 Fiber exposure 
↓ 
#3000 Fiber laping， with scratch 
↓ 
#5000 No scratch， with machined step 
↓ 
#10000 No scratch and machined step 
10μm 
~ 
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